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Tack lam the bonding sheet onto bottom sub^rate wrth metal pattem 



^Dieiectric/Bonding sheet^^ 



^^^^^^^^^^ 
Substrate 




Top substrate has metal post and depletion phase metal deposited 



[ Substrate 

^7 




Metal Post 
Depletion Phase 



Top substrate is aligned to the holes on bottom substrate and 
Laminated under pressure, temperture and In certain period of time. 
Because the post is anchored by the via hole, the alignment will not 
be shifted by joining process ^^,^0 




After lamination at suitable temperature for both bonding sheet 
and Transient Liquid Alloy Joints, the final structure has a filled 





2. lUustraaon of close vie^ of solder pedasud in comaa with chip 



/ Size of Chip 
^/^Pedastal 
y/^y/y'SvMw Paste area 




3. Ittustratum of top view ofpedasud 



life i^^ 




V layer 
Polyimide 

G Laver 



Shorts between G and V layers due to pin-holes and panicles in the thin polyimide 
laver. 



The New Process 




Photoresist 



Sputter a layer of Alumina on top of the G layer. Coat photoresist and panem the 
photoresist. Wet etch the Alumina using ctchant such as EDTA. 




Plate the via and Stiip the photoresist. 





w///^//A\////////My////^^^^^ ^ 



Build V layer. Even mere are pin-holes and particles in the polyimide layer, no 
shorts occur between G and V layers. 



T — { 



Phoioresisi 



Coat photoresist and panem the photoresists ' * V Pf A h I 



MctaJ (Ground Layer) 



plate vias. strip resist, and etch seed (if needed) 

/5V 




Deposit alumina (or other type of dielectric materials). Dep- 
osition processes include CVD, PVD, or soJ-gel process. 



Alumina 



33 




Coat PI layer and then planarize and expose the vias ^. ^ 




Mcul (V layer) 
— /Vy 

Build V layer. Even there are pinholes and panicles in the ^ 
polyimide layer, no shorts occur between G and V layers. 
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Cr-Cu seedJaycM s not removed Snci l thVfi f.^sugu^e 'J';^^^^^ 

Cr-Cu seed 




Substrate 



After film/substrate separation 




er 




After wet etch of Cr-Cu seed 




lexible tilin custoned do to 
acuum holes in* chuck 
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Paper or cloth placed 
between Flexible film and 
Vacuum chuck 



vacuum 



Figure 2 




Bottom Bum from 
Laser ablation 



Figure 3 



Bum reduced 
when paper or 
cloth -is used. 



Figure 4 
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Thin Dielectric Layer Between V-G layers 

Hi 



V layer 
Dielectric 
G layer 



Eiectricai short at pinhole or 
particle in thin dielectric 




TZZZ 



r. 



-^"^ Electrical short 
/"f^^^^nhole 

i9M 




Pinhole 



Pinhole in thin dielectric over 6 layer (K 



Anodization at pinholes 




(id 



Oxide from anodization prevents electrical shorting at pinholes 
after deposition of top (V) metal layer 




memory stack system MCM 
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memory stack system MCM 



[ system MCM 

\ 

Jemory stack \ ^ / 
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f system MCM 




mernory stack system MCM ^/i/C 




memory stack system MCM ' 



system MCM 
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decoupling capacitor 
(front) 



chip 
(front) 



decoupling capacitor 
(back) 



chip 
(back) 




heat pipe or cooling fins C-POCWHI thin film connector 
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X X V \. V 

✓ ✓ ^ ✓ 

N > N X - - - 



^ ^ ' ~ 



X X X N 



V X X X -\ 

y ✓ ✓ 

X X X X X 



^ . J J . ^ 

XXXXXX\x X - - - 

'^^^:^^^^^^^^^^^^^;x>^»^x^x^x^x^x,x^x 

xxxxxxxxxxxxxx 
✓ ✓✓^'^✓✓✓^^✓^^^ 
.xxxxxxxxxxxxxx 

^^^^ 

V X X X XXXXXXXXXXXXXXXXX x_x 
x'x'x'x X X X X X X X ^^^^^^^^'^^^^^^^ 

v v %. x X X X X X X X X X X X X X X v x- , , -^ -^ ^ ^ ^ ^ 
X V X X X X X X X X X X xxxxxxxxxxxxx x x x 

X X X X- X X X X X X X X xxxxxxxxxxxxx XXX 

'>>>>>>>x'x''x'x'x'x'xVx'x'x'x'x'x:x:x;x'x>'x' 
' ^ 'x "x'x'x'x'x'x'x'x'x'x'x'x'x^x'x'x Wx V X 



✓ ✓ ✓ 

X X X X 

✓ ✓ ^ 



X X 




x' x" X X X x' x' X X X X X X X X X X X X x x x x x x x x x x 

X X 



xxxxxxxxxxxxxx - 
X X X X X X X V xxxxxxxxxxxxxxxxxx 
'^v X X X X X X X xxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXX' 

xxxxxxxxxx - - 
- - ^ ^ ^ ^ ^ r ^ 



X X 



X X X X X X X 
X X X X X X X 



X X X X 

X X X X 
✓ ✓ ^ y 



X X X X 
y X ✓ X 

xxxxxxxxxxxxxx 



X X X X 



X X 

X X 





areas where substrate is removed 



X X ✓ ✓ 



X X X xxxxxxxxxxxxxxxxxxtxxxxxx 



X X X X 

X X X X 





x'x'x'x'x'x'x'x'x'xtcaroea'powsfx 



^ r ^ ^ 




isolation (AI203) 
or 

cut open after the 
substrate 
fabrication 



/ 
EZZ3: 





' Substrate 
- ■- / 3<?y 




Low resistance ACF joints by depositing a thin layer of low- 
melting-point metal that will form intermetallic compound/alloy between 
post material and conductive particles in ACF, 




After joining process (high pressure and high temperature), 
intermetallic/alloy formed at the interface of post and conductive particles. 
The intermetallic/alloy will decrease the contact resistance from traditional 
ACF process and provide a stronger mechanical bond. 
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Process flow of the resist-fre ei ctroplat d solder reflow 
process. ^^^^ 

ictor 



1 . Masking 




2. Electroplating Sol^ 



3. Mask Strip /-^^^ ^H^^ 





7. Flux Cleaning 




Geometl ic dimensions of the electroplated bumps. 
Top view 
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Geometric shape change of electroplated solder bumps by 
reflow process 



Before Reflow 



"j 



— ^H^i 



After Reflow ^ 
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Bridged Bumps 



Schematic drawing of bridged bumps 



Direct Plating Process 



02- Plasma 



Coupling 

agent 

Dip 



Bake 85*0 
30 min. 

~1 



Amine 
Optional 



Wetting 
Solution 
45 ^^C 



Conditioner 
50 



Pre- 


dip 







Coductor 
Pd- NaH2P02 

50 °C 



Post - dip 



Dry, Enviromentai 
chamber 



10 % Sulfuric acid 



Electroplate Cu 



Bake 150 **C, 1 hr 



iSiCH,CH,CH,OCH,CHCH. 



ocyi, 
^CHjCH -CH, 

► 

^CHjCH/JH, 
CHp-^i-OCH, 
OCH, 



CioH2203Si ... 

(3- GLYCIDOXYPROPYt)TRIMCTWXYSlLANE 

3-fZ3'EPOXYPROPOXY}PROPyLTRiM£7HOXY$tLANE 
CgHjoOgSi 



CB, 



( 3-GLYC<DOX YPROPYL)METWYlJ>jMgTMOyv. 

SJLANE 
CqH^oO^Si* 



CM, 



(3-GLYC/OOXYPROPyL)8ISrrRIMETHYL. 
SILOXy)METHYLSlLANE 



"»C=CMCOOVCH,CH^*i 



OOl, 



««^CH,CH»NHCH,CH,ciHSHOCM^ N-<2-AMINOETHYL)-3-AMINOPRC)PYLTOI- 

METKOXYSILANE 

CeHggNjOaSi 



N-<2-AMIWOETHYL)-3-AMINOPROPYLMETHYL- 
DIMETHOXYSHANE 



Nil 



BI^3-TRIME7MOXYSlLYL)PROPYL). 
E7HYLENEDIAMINE, 




stencil Frame Layout. 




double sided tnm^ 
stcBcil fronts 
tioaUc sided tape 



section A 



T 



polymer stencil 



Section View of Stencil Frame Components. 




Secdon View 



Tapped Hole in Stencil Frame Bar. 



Traditional joining 




posts 



substrate 



..... 




substrate 



Alignment and holding using long pin 



long pin 




^Lr. 



y///////. 
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Alignment and holding using thick pads 




r?* thick pads ^ >r 



Another build-up process for long pin 
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Transient liquid alloy bonding process with separate bondinq 
phases. ^ 



Transient Liquid Alloy Bonding -Type \^ 



Low-Melting PotnCIThase 
Cu Pad 




Height-Controlled Unit 

a 0 



Transient liquid alloy bonding process with one side bonding 
phases. 

Transient Liquid Alloy Bonding - Type II 
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